
Chinese Physics C (HEP & NP) Vol. 32, Or.,Mar., 2008

�¡È9Ò4XÚ�O9ÐÚ¢�(J


S¬
1)

gë� ÜM Üm� �7Y "ï�

(¥Ió§ÔnïÄ�6NÔnïÄ¤ �� 621900)

Á� ïá
U÷v�¡È9Ò4XÚI��2MeV9Ò4¢�²�, ¿�Üï�
�»�100mm�

B.;�ª9Ò4. 3�4+>Ø�1.8MV!ó°90ns (FWHM)!Ò4ó�§Ý�1350℃�¹e, |

^{.1Ù¼�
1000A�u�>6, u�>6�Ý�12A/cm2. ¢�(JL², |^�¡49Ò4¼

�p�Ýr6>få3ó§þ´�±¢y�. ¢�(J�L², Ò4u�Uår���u�4+ý�

ÚÒ4ó�§Ý.

'�c ��aA\�ì �4+ ;�ª9Ò4 >6�Ý

1 Úó

¼�äk�$u�Ý!��5�ÐnóÀ>f

å´r6du.��aA\�ìï��'�¯K�

�. 3DÚ�U�O|�u�Ò4¥, du�lfN

)äK�, éJ�yduóÀ>få���5Ú�

YóÀ>få�¬�
[1]

. 9Ò4ÏÙ�)�>få

Ð©î�Äþ�, å�Ýp, A�ÃÒ4�lfN�

), 3põÇ�Å+!�ª\�ì¥��2�A^
[2]

.

��wÍ��L´{IDARHT-/ �óÀ\�ì, Ù

æ^u�¡�»�6.5in;�ª9Ò4, 3ó�§Ý

1140℃�, ¼�
2000A�ó�>6, u�>6�Ý

��10A/cm2[3]
.

�
&¢�¡È;�ª9Ò4��ó²!ó�

A59Ùéó��¸�AÏ�¦, ¿�ªU��u�

>63kA?±þ�9>få6, 	�ï�
�»�

100mm�B.Ò4, ?1
2MeV5\ì�ý�XÚ

Ú�4+«�UE�O, ¢�ïÄ
�¡È9Ò4ó

�A5.

2 ¢�C�

�¡È9Ò4XÚÌ��)�) 2MeV, 90ns

(FWHM)��aA5\ìõÇXÚ
[4]

!Φ100mm;

�ª9Ò4|�!prÝ$�íÇ>bý�| X

Ú!å6DÑXÚ!pý��Ye%XÚ.

2.1 5\ìXÚ

2MeV5\ìXÚÌ��)>få
ÌNC�Ú

óÀõÇXÚü�Ü©. ÌNC�dÒ4ã!�4ã

99u��4+nÜ©�¤. �4+�[�Ä�g´

´^>^PIC�{�[(½>få�ä9��^|,

(Ü·>|k��ê�©Û(½�4+(�ëê. �

O¥æ^ÃÊ.�4+, (Ü¦^��dÒ4(�,

¦u�>f¦�U?\�4�, ¿äkÐ©à��J.

5\ì�pØÏLÒ�4\U\�Ò�4Þþ,

§�g��ÝÑ�L
3m, ���g��eR, 3Ò

�4Þºà��ý�| , | á�3FpØ�Ó�

7Läkr�F95UÚ$�ý��íÇ.

�O��4+	»��1.2m, �Ä�é¥�N�

J, ü!| ã�ÝØ�u400mm. ¢�¥æ^95ý

�>b��| �, òõ�>bÎGéé(, >bÎ

üà7áz?n, ¿9Ï¦^7áþØ�, /¤n:

| (�. �[w«, ü!>bÎFØ�3330kV�

m. ã1�ü�>bý�| ã.

ã 1 >bý�| 

2.2 Ò4|�

¢�¥æ^�Ò4��»Φ100mm�;�ª9

Ò4 (B.), ´Óa.8cIS���Ò4.

2008 – 01 – 07 Âv

1) E-mail: caepyanganmin@163.com

286 — 288



Or. 
S¬�µ�¡È9Ò4XÚ�O9ÐÚ¢�(J 287

Ò4Æ·î­ÉÒ4§ÝK�, cÙ´Ò4¡§

Ý�Øþ!5. �O¥3Ò4¡�¶��»�©O

��õ�9¶, 9¶æ^$D�Ç��á�. �~�

Ò4¡>fu�Ð©�Äþ, \9jæ^f^7{.

ã2��»�Φ100mm���.;�ª9Ò4(�«

¿ã.

ã 2 Ò4|�

2.3 ¢�9ÏXÚ

duXÚ�39
, �O¥òÒ�4Þ9
NC

�ý�é(�Üæ^Ã�Ô�µ, l
~��í
.

�4+«æ^1200L/S�µÓ©f"�1200L/S$§

"|Ü. �Oý�Ý`u5×10−5Pa.

Ò4Ü©ý9Ì�ÏLo�¡���y: 3�×

	�V\õ�Ë�¶-N, ü$»��9Ë�; 3Ò

4Þ.àO\Ë�¶-N, ~�Ù�g��ý�9Ë

�; 3�½Ò4Þ��×þ��9�, ü$¶��9

D�; �OY@(�, ÏLYe��ªUYü§. �[

w«, ��NC�§Ýeü�60℃.

3 ¢�(J

ã3��»100mm�B.Ò4:-�ã�, ã4

´¢�¥����4+>ØÅ/ÚÒ4å6Å/. 3

�?+>Ø1.8MV, ý�5×10−5Pa, Ò4ó�§Ý

1350℃e, ÿ���>6�C1000A.

ã 3 u�¡�»100mm�9Ò4

ã 4 ÿþ���4Â8å6Å/ (Ï�3)

3.1 §ÝA5ÿþ

ã 5 ´ � 4 + > Ø � 1.5MV, � 4 + ý � �

4×10−5Pa�ÚÑå6�Ò4§Ý'X. lã¥wÑ,

3Ò4ó�§Ý�1280℃�¹e, �4+ó�m©?

\�m>Ö��G�.

ã 5 Ò4§ÝA5

¢�éó�G�eÒ4u�¡§Ýþ!5?1


iÿ, ÿþ¥U�¡þ!©Ùÿþ
25�:, 3¥%

:§Ý�1200℃�, §Ý�$:1150℃ uÒ4¡>

�, §Ý©Ù¥d>��¥%4Oª³, ��Ò4¡

§Ýþ!5�u5%.

3.2 I-VA5­�

ã6�Ñ�´Ó�§ÝeÚÑå6Ú�4+>

Ø�'X. Ù¥X�1�ó�§Ý�1320℃, 3ó�

>Ø1.73MV, ÿ���Â8>6470A, >6�Ý�

6A/cm2. X�2�ó�§Ý�1250℃. lã¥w, X

�2®²ó�3
��G�, 
X�1�vkó�3

�m>Ö��G�, ù`²TÒ4�u�Uå'ýÏ

��$, Ó�, Ï~�¹e, �¾Ò4�ó�§Ý�

1050℃—1100℃, 
TÒ431250℃�Eó�3
�

�G�, `²TÒ4ó�G�Ø´én�.

ã 6 �4+ÏSA5



288 Chinese Physics C (HEP & NP) Vol. 32

3.3 ý�éÒ4u��K�

ã7�ó�>Ø1.5MV, ó�§Ý1250℃�¹e,

ã 7 ý�éu�5U�K�

ØÓ�ý�:eÒ4u�5UP~­�. l­�e

üª³5w, �4+«ý�ÝéÒ4u�K�4�,

5×10−5—2×10−4Pa�m´Ò4u�UåCz��¯

a�«�, 31×10−3Pae, Ò4u�>6¢SP~�

u70%. ¢��uy, Ò4-¹§Ý7L�u1270℃,

35×10−5Pae, Ò4-¹§Ý�±�1200℃.

4 (Ø

lÐÚ¢�(J5w, |^�¡È9Ò4¼�p

�Ýr6>få3ó§þ´�±¢y�. �B.Ò4

ó�§Ý'ý���péõ, ùòî­K�Ò4ó�

Æ·Ú­½5, é¢�XÚ��O�JÑ�p�¦.

l~�Ò4ó�§Ý, ?�Úü$>fºÑõ��Ý

�Ä, ï�C�.;�ªÒ4(M.)c�7�. ¢�(

J�L², Ò4u�Uår���uXÚý�Ý, ¢

�XÚ�ý�ÝØ�$u
5×10−5Pa, $�ý�¬

ÚåÒ4¥Ó¿Jp
Ò4-¹§ÝÚÒ4ó�§

Ý.

ë�©z(References)

1 XIA Lian-Shen, ZHANG Huang et al. HEP & NP, 2006,

30(5): 471—474 (in Chinese)

(gë�, ÜM, ô�I�. pUÔn�ØÔn, 2006, 30(5):

471—474)

2 Stanley Humphries, Jr. Charged Particle Beams. ZHAO

Kui interpret et al. Beijing: Atomic Energy Press, 1999.

157—158 (in Chinese)

(�d"|·Ç64d. �>âfå. ëö�È. �®: �fUÑ

��, 1999. 157—158)

3 Scarpetti R D, Nath S et al. Status of the Darht 2nd AXIS

Accelerator at the Los Alamos National Laboratory. Pro-

ceedings of PAC07, Albuquerque, New Mexico, USA

4 DAI G S, XIE M, LIU X P et al. The Pulsed Power Sys-

tem for 2MV Electron Beam Source. In: Editorial Office of

HPLPB, Proc. 3rd Intern. Symposium on Pulsed Power and

Plasma Applications. Sichuan: Editorial Office of HPLPB,

2002. 201

Large Area Thermionic Cathode and Its Prilimiary

Experimental Results

YANG An-Ming1) XIA Lian-Sheng ZHANG Huang ZHANG Kai-Zhi SHI Jin-Shui DENG Jian-Jun

(Institude of Fluid Physics, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract A 2MeV thermionic cathode test stand was established to meet the requirement of the large area thermionic

cathode system. A 100mm in diameter type “B”thermionic dispenser cathode was developed. A 1000A emission

current was produced at the voltage of the diode about 1.8MV, the pulse width about 90ns(FWHM), and the cathode

temperature about 1350℃. The emission current density is 12A/cm2. The results indicate that a large area thermionic

cathode which produces high quality and high current electron beams is visible. The results also indicate that the ability

of cathode emission relies on the diode-vacuum and cathode-temperature.
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